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Welcoming

Presenter: Eng. Firas Alawneh, RSS

AGuidehouse | D] BBBBB _ME



oy (
I D] BUILD_ME
&3S1all i galsll L50a3)
Royal Scientific Society

Introduction of the workshop objectives
and the agenda

Presenter: Eng. Mo'tasem Safi




Workshop objectives

Provide an update about the project activities and collaborations.
Raising awareness about the newly adopted EPC in Jordan.
Discussion and feedback from experts and stakeholders.

Outline the next steps of the EPC and BUILD_ME project.
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Agenda

BBBBBBBB

09:30 — 10:00 Registration

10:00 - 10:15 Welcome remarks

10:15 - 10:30 Overview of the BUILD ME project

10:30 — 10:45 The mpqrtance of energy performance certificates
for buildings

10:45 - 11:30 EPC and BEP Tool Updates

11:30 — 12:00 Coffee Break

12:00 — 12:45 Outlook: What are our next steps?

12-45 — 13-00 Dlscuss!o_n and listening to feedback about the tool
and certificate

13:00 — 13:15 Closing remarks and group photo

13:15 - 14:30 Lunch and Networking
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Overview of the BUILD ME project

Presenter: Eng. Sawsan Bawaresh, RSS
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Short introduction to the project




Introduction to the BUILD_ME Project
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Overarching storyline of BUILD ME phases

Phase 1 Phase 2 Phase 3
2016 - 2018 N 2019 - 2022 ~\ 2022-2025

\ 4
Analysis & Recommendations Prepare the Implementation Support the Roll-Out
= Analysis of boundary conditions » Developing tools for = Piloting the roll-out to reach
and stakeholder perspectives implementation implementation on all levels
» Formulating recommendations for = Connecting with stakeholders to = Scaling up activities to enlarge
implementation initiate the implementation the impact
\_ / \_ J \_
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Background of the BEP Tool e




Problem Identification

The lack of a baseline hindering the assessment of low energy buildings in the BUILD_ME countries

Lack of enforcement and/or Lack of dataabout BaU No benchmarking of buildings’
availability of EEBCs constructions energy performance

energy consumption baseline

Bottleneck
To finance energy efficient buildings

10
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https://unsplash.com/@goumbik?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/computer-model?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Objective of the BEP Tool

Easier access to financing for energy efficient buildings

(©)

How to design
and finance an
energy
efficient
project?

(1)

Intermediating bank Projectis
O BEP Tool shows: grants credit based realised as
O on trusted energy efficient
v’ [20-30]% energy D .
O
® D saving - classification building

[ J
) ) ) hem
n comparison with baseline scheme

v Financing available at
local bank

12
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Our Integrated Solution
Define own baselines and develop tailored energy labelling scheme for new buildings

= Data from real constructions not older than 3 years = BEP tool based on ISO 52016, fed with local data » Researched buildings in building typology represents
« At least 5 cases per building type covered in each used as calculation engine. \lj:lizlme, which is shown in the BEP Tool as default

country building typology

= Data from subsidy programs, literature, interviews
with relevant stakeholders, permits documents etc.

Reference Buildings and Building BUILD_ME Building Energy Classification of buildings compared
Typology Performance Calculation tool to baseline

Building typology database ENERGY RATING: A

Typology Construction perioc

Specify region (e.g. urban)

SYSTEM SELECTION '
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Logic of the BEP tool

Customisable, transparent, adapted to the MENA region

Performance of
energy efficiency
measures & RE

» Calculate energy demand of
building

» Compare itto the country’s
baseline buildings or other personal
projects

» Determine the energy savings of
single or multiple efficiency
measures and the use of renewable
energies

\
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Calculation of
monetary savings

* ldentify cost savings

resulting from the energy
efficiency measures and
get the cost optimal case

Local market data is
already available for
Jordan (investment
cost,energy prices..etc or
enter e specific project
values

Free web application

« Tool is free to use as a
browser application

* Optimized for mobile
devices

» Provides default input
values for faster
application, but also
advanced mode for
experienced user

Proven methodology

* Energy Calculation is based

on the international norm for
modelling thermal building
performance (EN 1ISO52016)

The BEP tool was already
successfully applied in various
projects and countries

Full transperancy with a
detailed manual , incl. all
calculation steps and internal
assumptions. 14



Calculation methodology

Input Calculation engine Output
User input Energy Energy & Emission
Building Useful energy demand Final energy demand Final & primary energy
* Type (e.g. office) - Geometry + |ISO 52016 « HVAC Tool demand...
Geometry : « Envelope per energy carrier (e.g.
Renovation / new build <OP gas)
Envelope specifications * Climate per energy use
HVAC systems Sizing HVAC & RE . (e.g. cooling)
Renewable energies YTV Yol e Systems Primary energy demand specific (kWh/m?) and
Operational parameters RE systems « HVAC Tool total
Location (city, country)
GHG Emissions GHG Emissions
« CO,equivalent
Internal database
: : i i Global Cost
Financial Financial
* Investment cost
* Energy prices B Investment cost
* Specific cost + Envelope (e.g Other cost S eeie
2 = » Inspection and VESIMERE

Energy
Baseline buildings
User profiles

HVAC system
specification
Climates

AGuidehouse JD] BUILD_ME

* HVAC and RE

systems
* Type and age
* Country

»
g

* Energy prices

A el mal
Roval Scientific Society

»
L

insulation)
* HVAC systems
*+ Renewable energies

Energy cost
* Energy carrier (e.g. gas)

maintenance
* Replacement

Energy cost

Inspection and
maintenance
Replacement

J Guidehouse D) suo-n:
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Conclusion BEP Tool

Developed for the MENA region: Database from local partners & international calculation methodology

Social component
(affordable)

Applicability on
various types

Continuity in the
coming years

Smart design and
Integrability

Scalability with
high Impact

Legitimacy,
linking to rules
and standards

Ambition towards
near zero building

Internal market data is
collected from local
partners for Egypt, Jordan
and Lebanon.

International energy
calculation methodology.

Country specific climate
data, incl. multiple climate
zones within each country.

16
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Green Buildings and Cities Division

Authorized

Main Services

Assessment

providing Project Management and
engineering supervision and
consultancy for the construction field in
Jordan.

o
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5/16/2024  Building Research Centre
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Environmental
Sustainability

SUSTAINABLE
DEVELOPMENT

Economic
Sustainability

Sustainability
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RSS

A
N
A
AR

CCA, Disaster Reduction and multi-Risk Assessment

Inclusive Process based on Full Life Cycle Assessmentand
planning, to ensure meeting three pillars Environmental,
Social, and Economic development

Achieve exemplary performance above the codes’
requirements

Minimum Requirements and Performance Baseline

&3S1a aalsll Ljmadl
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Thermal

Insulation

ENERGY DEMAND Glazing

Building
envelop

ENERGY EFFICIENCY

ENERGY
CONSERVATION

o 4551201 dalell d5masl 5/16/2024 National Energy Research Centre
P Rovyal Scientific Society

WWW.TSS.jO 21



National building local codes and guidelines in Jordan

Thermal Natural
Insulation ventilation
code code

Natural Internal
lighting code [ lighting code

Mechanical
ventilation
code

Energy
efficiency

Central
Heating code

Solar energy

building code s

Jordanian Energy efficient
green building buildings code
guide guide

Solar energy
code guide

5/16/2024 National Energy Research Centre
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JORDAN GREEN
BUILDING GUIDE

Sust?mable 8%
sites
Energy 33%
efficiency
et 35%
efficiency
Indoor
environment 8%
al quality
Materials & 10%

resources

Green building 6%
management

LEED I

Sustainable
sites

Energy &
atmosphere

Water
efficiency

Indoor
environment
al quality

Materials &
resources

location &
transport

Regional
priority

9%

30%

10%

15%

13%

6%

benchmark

20%
improvement
water
energy

embodied \ 4

EDGE Certified

40%
improvement

EDGE Advance

-
@

st dnalell dmanl
Royal Scientific Society

5/16/2024

WWW.TSS.jo

National Energy Research Centre
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Certificate Scheme
Design phase

Detailed Design And Deocumentation

(Electrical-mechianical-civil-architecture)

Boq Specifivation And Tender Documents

APPROVAL

o

VY EVALUATION

o 5120 dalell & 21 5/16/2024 National Energy Research Centre
P Ro yal Scientific Socie ty

WWW.TSS.jO
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Construction Phase

CONSTRUCTION PHASE %

CONTRACTOR

N
e
PRESENT THE WORK PROCESS PROGRAM
AND THE COJSTRUCTION DRAWINGS
CONSULTANT OFFICE
FIELD VISITS FOR EVALUATION ‘ ‘ ‘ ‘

J.N.B.C
CONTACTING OFFICIAL COMPETENT
v AUTHORITIES TO GRANT INCENTIVES

oyl

AR | A5masdl 5/16/2024 National Energy Research Centre
S a5slall dhalell d3uasl

Royal Scientific Socie B
v ty WWW.ISS.]O0
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Occupation

Occupation

.N.B.C contactin official competent
authorities to grant incentives

o 4551201 dalell d5masl 5/16/2024 National Energy Research Centre
P Royal Scientific Society .
WWW.ISS.jo



Proposed Incentives by certain bodies in Jordan

Ministry of
Municipalities

Aqaba Speciél' .
EconomicZone ~
Authority

o A5SLAN Aolell Amaddl 5/16/2024 National Energy Research Centre
P Rovyal Scientific Society

WWW.TSS.jO
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Invesment

i.
Increase
competitiveness

QUALITY OF LIFE

o
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5/16/2024
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National Energy Research Centre
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Thank you

Eng. Malik Al - Alwaan

Manager of Green Buildings & Cities Division
Email:

Mobile:0795901762

WWW.TSS.jO 31
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Energy Performance Certificates (EPC)
Scheme.. . e
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Objectives and scope of the Energy Performance Certificate (EPC)

The BEP tool connected with EPC for easier facilitating of Green finance

) Guidehouse

Customized forthelocal conditions 25S1A)1 salsl A 5203

The EPC and BEP tool and the EPC will provide a new channel for project developers interested to construct EE projects. <7 S seces
(no competition with the existing schemes).

Energy Focused
The EPC and BEP tool focus on energy savings and the associated GHG emissions.

Locally managed by official entities

The EPC and the tool will be managed and owned by the official entities (RSS) responsible of implementing the codes and/or the
construction sector.

Voluntary EPC towards mandatory
The EPC will initially start as a voluntary scheme.
Ensuring a transition to mandatory scheme — relevant to become one of the key policy instruments
34

\

\ BUILD_ME
U -



Defining the EPC Scheme concept

Target Market
E.g., New buildings

» Residential buildings: Single
family houses SFH and Multi-
family houses MFH.

 Officesand schools

(4342

><

&40 el el
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Rating score

Performancescale system (Labelling
scheme)

« performance is labelled in a
scale fromAto G.

(X

Asset rating
two levels of verification

Design phase.

Post Construction phase.

35



Roadmap formulation for setting the new EPC Scheme
Steps to successfully roll-out the new scheme

Ownership and Certification Operational Testing and roll- Evaluation and
management scheme framework out update

36
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Roadmap formulation for setting the new EPC Scheme
Action plan for roll-out of scheme

Ownership and Certification Operational Testing and roll- Evaluation and
management scheme framework out update
+ define goals, staffing * scope. » Trainings.  training of assessors. * review and update
- Providing communication, - collect stakeholder - quality control, technical . awareness raising & methodology.
link to other schemes. feedback on the concept. auditing, screening, marketing. + facilitate integration with
- establish technical and surveillance. « collect & review data, other schemes.
management of data identify kinks.
repositor.
@
>

37
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Scope
EPC process

A0 2alal dm03)

Preliminary G e
Certificate

Construction [Eeees Operation

EPC
Certificate

Initial Preliminary Certificate for design stage and a final EPC Certificate after construction

stage. There is no EPC certificate for operation stage.
38
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Process in detall
EPC process

3OMAMAOINII YOAIUI YAAUIMLENT
s b sigett a0t ATAIIATAID

YOAINI YAAMIMIIZAS
~énit w1 ATADAITAID

YORIVE YAAKINIIZAT
e s ITAINITAZD

* Project Registration m“":,
« Design Inputs into EPC Auditor EPC Preliminary &= .
+ Design Documentation Review Ertiication C— :
Submission — : :
_=

-
y H
1

=
ENERGY PERFORMANCE
cmmﬂ E For Brade Merdly Wanar
~

o | ,

As-Built Auditor

As-Built Inputs Project Final EPC Final EPC

into EPC Registration

Documentation Review and =l
Submission Site Audit Check by RSS Certification

>

39
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New features of the BEP tool
IBEP tool 2.0]

Eng. Riadh Bhar Project Manager of the “BUILD_ME” from Guidehouse
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New features of the BEP tool
Increasing the robustness of the tool and its useability for FIs and PDs

0 Eliminate remaining unclarities

(2] Update cost related inputs

(3) llustrate useful energy

@ Allow a simpler calculation of existing buildings
@ Integrate the EPC process

) Guidehouse [ =vie ME a3 el al



Update cost related inputs
Data from 2020 have been updated in 2023 st

2020 - Input data 2023 - Input data

Opex Opex

» Energy costs (electricity, gas, diesel, » Energy costs (electricity, gas, diesel,
LPG etc.) LPG etc.)

Capex Capex

 Building envelope (thermal insulation,  Building envelope (thermal insulation,
windows, shading elements windows, shading elements

« HVAC (heating systems, ventilation, « HVAC (heating systems, ventilation, air
air conditioning, hot water) conditioning, hot water)

* Renewables (Solar thermal Systems, » Renewables (Solar thermal Systems,
Photovoltaics) Photovoltaics)

) Guidehouse 10



lllustration of useful energy demand in results =
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B Heating: 45.47 kWh/(m?a) # cooling: 26.98 kwWh/(m?2a) *** Other: 36.29 kwh/(m?2a) Z Total: 108.74 kWh/(m?2a)

ENERGY & ENVIRONMENT

Primary energy by energy use Final energy by energy use Final energy by energy carrier Useful specific demand  Emissions

Useful specific demand

kwh/(m2*a)
b »
Print
= b test Own Baseline Delta
!E B space heating
S 100 Space heating 41.5 41.5 0%
DHW
=
= DHW 7.9 7.9 0%
2 Space cooling
[}
E Space cooling 68.5 68.5 0%
s 50
[3]
‘-_: Total 17.2 17.9 0%
-]
[-9
(7]
=

Own Baseline

» Special request from national stakeholders
» The effect of building shell improvements are more visible

« Differentiate between building shell and HVAC system influences in the efficiency improvement

43
N
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Define own baseline to calculate existing buildings

2| New baseline input tab

1| Baseline selection
User can selectfrom predefined baselines or define own baseline

baseline” section

~\
il BUILD_ME Home Tools ~ Knowledge base ~

N\
i ~
LU ILD Home Tools ~ Knowledge base ~ News About ~ Q
=
= ELATE!
PPPPPPP ®
|ding levels (floors)
Project Name v
mber of dwellings
®
floor height (Floor ling)
Country v s
floor ( li
Reference city (representative ¢ limate | Amman Qe
eeeeeeeeeeeeeeeeeeeeeeeeeee ) f area op
pecify baseline V3 cade luding wi
/indow L parent + fram

Easy comparison of renovation projects with existing situation and national baseline (EPC)

(490}

N\
. \
Guidehouse Q| suto_me a381al dalsll djmadl
Royal Scientific Society

Only activated if the user selectown baseline in the “Specify

News  About ~

S| |8 8]|8| 5
NEAEANIANIES AP
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Integration of EPC
Workflow on the website

-

1

5 B.

EPC auditor Scheme Operator Z

: Scheme Operator
rejected the requested reiected the

application with feedback from EPC jected
: application

comments auditor

@

>

AGuidehouse _ D] BBBBB _ME 3510 aalsl A 3madl
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Integration of EPC (Cont..)
Workflow on the website

Save changes to project "EPC_Test" Discard changes and start new project & Jince_Expert ¥

PROJECTS

Show 10 ~ entries

Search:
Show on results tab as | Actions Project name City Last saved Label Delta CO,
well
DELETE LOAD EPC_Test <<<Current Project>>> Cairo 28-Apr-2024 13:15 B -47.0%
RENAME COPY
Start EPC workflow
O DELETE LOAD Agaba_Test Agaba 16-Apr-2024 19:43 B -35.0%
RENAME COPY
Start EPC workflow
O DELETE LOAD EPC_Workflow_Test_3 Amman 03-Apr-2024 17:13 B -51.0%
RENAME COPY
Start EPC workflow
O DELETE LOAD EPC workflow - Test2 Amman 20-Mar-2024 11:12 B -31.0%
RENAME COPY EPC Project Status:
[Final]7. Scheme Operator has issued the EPC
O DELETE LOAD EPC_Workflow_Test Amman 19-Mar-2024 14:19 B -51.0%

RENAME COPY EPC Project Status:
[Final]4. Awaiting approval by the Scheme
Operator

AGuidehouse _ D] BUILD_ME &3S d3alell 03]

Royal Scientific Society



Integration of EPC (Cont..)

1| Status: Preliminary EPC

7 Steps of the preliminary EPC
workflow.

2| Applicant’s details

EPC expert need to fill the details
of the applicant

3| EPC Expert’s name

Save Changes

EPC Approval Workflow BUILD_ME tool

Status

Preliminary EPC Workflow:
1. Awaiting preparation by EPC expert
2. Awaiting verification by EPC Auditor
3. EPC auditor rejected the application with comments
4. Awaiting approval by the Scheme Operator
5. Scheme Operator rejected the application
6. Scheme Operator requested feedback from the EPC Auditor

7. Scheme Operator has issued the EPC

Persons involved

Applicant Name *

Applicant Email *

Building Address *

EPC Expert Jince_Expert

EPC Auditor * Please select...

Help me find an auditor

Autofill from the login.

\

H N
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4| EPC Auditor

Final EPC Workflow:

1. Awaiting preparation by EPC expert

2. Awaiting verification by EPC Auditor

3. EPC auditor rejected the application with comments

4. Awaiting approval by the Scheme Operator

5. Scheme Operator rejected the application

6. Scheme Operator requested feedback from the EPC Auditor

7. Scheme Operator has issued the EPC

Picture

EPC Expert need to selectan auditor
from the list of auditors available

43808l dalol 3003
Royal Scientific Society

Building Picture

Remove Replace

Choose File | No file chosen

5| Status change

Save changes and submit
the application to change
the status of the project.

6| Status: Final EPC

7 Steps of the Final EPC workflow.

7| Picture of the building

EPC Expert need to upload the
picture of the building

47



Integration of EPC (Cont..)

1| Key outputs

Save Changes and Submit Preliminary Application Cancel

EPC Approval Workflow

Key outputs for quick overview

2| Key inputs

Keyinputs for quickoverview

N\
H N
) Guidehouse D] suro_me

Key outputs
Rating Score
Key inputs
Saved first time
Project Name
Country

Building Type

Number Of Dwellings
Net Floor Area

Model Version

* - Required field

43808l dalol 3003
Royal Scientific Society

BUILD_ME tool

2024-04-28 13:15:56

EPC_Test

Egypt

SFH (Single family house)

812

Emission Reduction

Saved last time

Reference City

Age Group

Building Levels

Advanced

Below are the key inputs and outputs of this project. You have the option to edit or view additional details on the project herg

-a7

2024-04-28 13:15:56

Cairo

New construction (after 2015)

No

il

3| Status change

Save changes and submit
the application to change
the status of the project.

4| Open BEP tool

Link to the BEP tool for detailed
verification.

48



Output of new BEP tool
Energy Performance Certificate (Preliminary)

General building info

KPIs

Recommendations

>
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Explanations
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PRELIMINARY ENERGY PERFORMANCE

CERTIFICATE _for Single Family House

VALID UNTILL CLMATE ZONE
Beirut

A 20.03.2029
W LCEC o

PRE_LEB202400002

_GENERAL BUILDING INFORMATION

SUILOING TYPE
Single Family House

00
MusterstraBe xx
0000 Musterstadt, Musterland

PLANNED YEAR OF CONSTRUCTION
2024

AmounT
6

NET FLOOR AREA
[

own/\Riage)

_BUILDING ENVELOPE _HVAC SYSTEM _RENEWABLES
) &) ARcowDmONNG pHOTOVOLTAIC
0,57 [W/m?K] Single-split 10 [kwp]

A Roor A Heanwe SOLAR THERWAL

0,25 [W/m?K] Portable LPG (gas) heater 5]
FLo0R veNTiLATON oTeers
= 120 (W/m?K] © Mech. vent. w/o HR ]
5 Wioow 2 HoTwATER wowe
120 (W/m*K] / 0,85 [-] - portable LPG (gas) heater | — [-]

_EPC EXPERT _EPC AUDITOR _CERT. AUTHORITY
nawz Nawe Nawe

Muster Name Muster Name Muster Name

£PC EXPERT CERTIFICATE N, £5C AUDITOR CERTIFICATE NO. N

JOROE00025 JOROA00025 Musterabteilung

oaTE oure oare
03.04.2024 15.04.2024 05.04.2024

ID BUILD_ME

AGuidehouse

PRELIMINARY ENERGY PERFORMANCE

CERTIFICATE_for Single Family House

) — -
20.03.2029 Beirut
W LCEC comemon e,
PRE 1 Fa202400002

TR

_FINAL ENERGY DEMAND _CO, EQUIVALENT

56,78 [kwh/m?a] 18,06 [kgco, /m?a]
0.48[-] 0.48[-]
A
om-as A

_ENERGY CONSUMERS _ECONOMIC INDICATOR

Final Energy split in energy use . ‘
Economi

=

Only
eonditionally

Very
economical

Finst Energy Damand [xwnims)

vep
7 [years]

| Jre——_—
GLOBAL CoST sAVINGS
W ow [C— 52 %)

pr——

’ -
| s ]

=

PRELIMINARY ENERGY PERFORMANCE
CERTIFICATE_for Single Family House

VALID UNTILL CLMATE ZONE

) e s
wr LCEC oo

PRE_LEB202400002

e 3

_RECOMMENDATIONS TO REACH ZERO ENERGY BUILDING STANDARD [A+]

Poruntl omnimilitas millab inulpar [busam cullabore, temporp oreius
ullabo. Ita volorae cum quiatus apidipsant pro cum est.

Building

Acepeliciis verum vellistius dendustium volupta dolore nobit utasimo
Envelope

Lorestia voluptatin es sclore es sequis seris doluptatis mo berumet
aut mod quae vidella aut expligniet issenis de sed quam nihit, si
dolupta velecto magnatint ea enim erum qul sequataquae.

ita volorae cum quiatus apidipsant pro cum est.

Acepelicils verum vellistius dendustium volupta dolore nobit utasimo
HVAC Lorestia voluptatin es solore s sequis seris doluptatis mo berumet

aut mod quae vidella aut expligniet Issenis de sed quam nihit, si

dolupta velecto magnatint ea enim erum qui sequataquae.

Acepelicils verum vellistius dendustium volupta dolore nobit utasimo

Lorestia voluptatin es solore es sequis seris doluptatis mo berumet

aut mod quae vidella aut sxplignist issenis de sed quam nihit, si
Renewables dolupta velecto magnatint ea enim erum qui sequataquae.

Equid esequl lur sunte comnime nderum, con nullor aut quibus pos
excepernatem doluptae nulluptas ium quo doluptatiani

Henisint emparep ersperum eate allberitat pel elur? Clplstis aut fuga.

Peri archill uptata dolorem re molorepudi nonetus dolupit as simpore

nienihi temporum fugitat urehendebit velignam harl quam ipsam non
Behavior nane pla voles doloris lunt.

Igender itiore velenihicat occusam, ulparch iliabor epudit doluptat
assequi stibus, elesciis nonet moluptatiur.

_EXPECTED RESULTS
EnRgy g1 <o Econauy

A+ Very economical

A+
25 Jlowh/m?a] 5 [kg/mis] PBP 7 [years]
02 02 Global costs savings 15%

T

=
PRELIMINARY ENERGY PERFORMANCE
CERTIFICATE_for Single Family House

N\ wAo L cumas zone
20.03.2029 Beirut
W LCEC commcaTon o
PRE 1 66202400002

o g ey

_EXPLANATIONS

= ]

Bublding Types_Six buid 5 are avallable in the 8EP tool including single-family house (SFH), mulsi-tamily
1 house (MEH), office, educationat building, snop, and hospital This selection defines the baseline bulding used to
compare the eneqgy performance of the project bulding.

1 Net Floor Area_Entire conditioned area of the building, For MFX, Buding area is used, not aparment area.

o Bullding Eavelops_The calculation of the ewelope conciders the inauiaton of e oot fagade and surface, the
Wwindows, and the cost to increase the generat airightness of the bullding's envelope.

HVAC_Heati sation, and g, Based on air heati 2 cpace
cociing, and mechanical ventiation.

4 Renewables_Capacity of the photovoltaic (P¥) system descrbed by the power output of the entie system at
standard condtons.

EPC axpert_Atrained E7C expert must tor
n behalt of end-users, Lsing the BEP tool.

1 9 auditor A trained EPC audtor

1 EPC cartifcation sutharity_Certitying body soproved to fzsua the E7C.

. Basetine_The basetine building data was celiected in 2070 and reflcts rest constructions. By defauit, every prcject
is compared to ts acconding baseiine. n the EFC, the basesne bulding 4 represented by Leves C.

2 Final enecgy_Totat anergy consumed by end uiers.

, €0se_Carbon dioxide equvalent represents the impact of different greenhouse gases (GHOS) and their equivaient

flobal warming impact.

2 _Equipment consuming the butding,

Economic Indicators Incremental costs represent the coats in addition to baseline for salected measures.
3 Payoack - rocover it initial outay 'n ter of energy savings.
Globai cost savings refers to the benefits realised from the energy savings actions.

Zero Energy Building Standard [A+]_A new or renovated net-zero bulding s Nghly energy eficient, does not cause

enargy, preferably genarated on-sie, If technicaly feasibie, and/or off-site 10 fully cover its remaining, very low
energy use.

Expected results_Expected energy savings. CO,e, and economic indicatars calculated from pianned energy efficency
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Output of new BEP tool
Energy Performance Certificate (Final)

General building info

=]
e

FINAL ENERGY PERFORMANCE
CERTIFICATE_for Single Family House

VALID UNTILL CUMATE ZONE
20.03.2029 Beirut
CERTIFICATION NO.

PRE_LEB202400002

_GENERAL BUILDING INFORMATION

UILDING TYPE

s
Single Family House

AD0RE:
MusterstraBe xx
000 Musterstadt, Musterland

PLANNED YEAR OF CONSTRUCTION
2024

AMOUNT OF APARTMENTS (for MFH)

6

NET FLOOR AREA
2600 [m?]

_BUILDING ENVELOPE _HVAC SYSTEM -RENEWABLES
) &) AR CONDTIONING PHOTOVOLTAIC
0,57 [W/m?K] Single-split 10 [kwip)

o HeaTNG SOLAR THERMAL
0,25 [W/m?K] Portable LPG (gas) heater s [m7
FLooR VENTILATION
1,20 [W/mPK] = Mech. vent. w/o HR
5 Winoow 3\ HOT WATER nowE
—% 1,20 (W/m*K] / 0,85 [-] - portable LPG (gas) heater =@
_EPC EXPERT _EPC AUDITOR -CERT. AUTHORITY
nave Nawe nawe
Muster Name Muster Name Muster Name
£PC EXPERT CERTIFICATE NO. £PC AUDITOR CERTIFICATE NG N
JOROED0025 JOROA00025 Musterabteilung
oate oaTe owre
03.04.2024 15.04.2024 05.04.2024

AGuidehouse JD BUILD_ME

KPIs

=

FINAL ENERGY PERFORMANCE
CERTIFICATE_for Single Family House

wALID UNTILL CLMATE ZONE.

20032020 Beirut

o
W LCEC o=

PRE_LEB202400002

e gy N

_FINAL ENERGY DEMA!

_CO, EQUIVALENT

56,78 [kwh/m?a] 18,06 [kegco,/ma]
0.48 [-] 1

:

sos A+

om-as A

_ENERGY CONSUMERS _ECONOMIC INDICATOR
Fi Only
Inal Energy split in energy use o condiichalt
economical  Economical  recommended

Very
economical

INCREMENTAL COSTE.

10 [%]
Finat Enrgy Damand [kathirméal -
7 [years]
B spucosiesing M vensiation
GLOBAL COST SAVINGS
W ow | Jr—— 52 %

[ JE———

Explanations

@
>

S1all daloll dhmaddl
Royal Scientific Society

=TS
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FINAL ENERGY PERFORMANCE
CERTIFICATE_for Single Family House

N\ vauo cumsre zone
20.03.2029 Beirut
e~ LCEC Cenmi caTION M.
PRE_LEB202400002
SIS
_EXPLANATIONS

=l

Bullding Types_Six buiding types are available in the SEP tool including single-family house (SFH), multl-family
house (MFH), office, educationai building, shop, and hospital This selection defines the baseline buiding used to
compars the energy performance of the project bulding.

Net Floor Area_Entire conditioned area of the bulding. For MFX, buiding area is used, not apartment area.

Bullding Emvelope_The calculation of the envelope considers the Insuiation of the rocf, faade and surface, the
windows, and the cost to increase the genersi aimightness of the building's svelope.

HVAC_Heating, Ventiation, and Alr Conditioning. Based on ar change rate, space heating, hat water generation, space
cociing, and mechanical ventiation.

Renewables_Capacity of the photovaltaic (PV) system described by the power output of the entire system at
standard condtions.

EPC expert A trained EPC expert must iatrative documents for bull avels.
on behal? of end-users, Lsing the BEP tool.

EPC auditor, uditor ot uments i o

EPC cortification sutharity_Cartitying body approved to issue the E7C.

Baseline_The baseline building data was coliected in 2020 and reflects reat constructions. By defaust, every project
s compared to Its according baseline. in the EPC, the basesine bulding i reprasented by Leved C.

Final energy_Tota energy consumed by end users.

€Ose_Carbon dicxide equivalent represents the Impact of different greenhouse gases (GHGS) and thair equivaient
global warming Impact.

_Equipment consuming. in the bulding.

Economic indieators_incremental costs represent the costs in additian to baseline for selected measures.
Payoack s required for recover ta i e of.
Glabai cost savings refers to the benefits realised fram the energy savings actions.

Zero Enargy Bullding Standard [A]_A new or renovated net-zerd bulding is Wghly energy efficient, does not cause
i fosed fueis, and It uses renewasle
-site, If technicaty feasibie, and/or off-site to fully cover its remaining, very low.

energy, proerably generated
use.

coe. pian w ¥
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Coffee break
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Outlook: What are our next steps?




Strategic partnerships with Financial
Institutions

\
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Why are climate-friendly buildings relevant for financial institutions?

4900

Green buildings becoming more and more a billion-dollar market =
“Green buildings represent a major global investment opportunity, with
buildings making up the largest segment of the US$ 231 billion energy I ﬂ)
efficiency market.” LAl

“ During the next decade, green buildings represent a significant low- @ “:c
carbon investment opportunity in emerging markets $24.7 trillion by [ International
2030."... SCation
“ Global green building materials market size is expected to reach —
$377,029 million by 2022 from $171,475 million in 2015 with a CAGR of | Eﬂ%é’é‘iﬁ.rch
11.9% from 2016 to 2022....

55
N\
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Why are climate-friendly buildings relevant for financial institutions?

MFP to design financial products for green and sustainable buildings &
Regulation and compliance Construction Market size International Mega-trends

To comply with the progressive

sustainability regulations that To meet the growing demand on The enormous environmental and
requires more transparent financing real estate and sustainability trends will create a lot
disclosure on environmental construction projects. of opportunities and risks.
indicators.

Thefinancial sectoris globally-bounded.
Changesinregulations atthe international and European levels willinfluence MFPs globally.

56
) Guidehouse D suro _mE



What is the Energy Performance Certificate for buildings?

Energy Performance Certificate EPC for a building is an important policy and regulatory instruments that

help improve the energy performance of the buildings. EPC shows the level of the energy efficiency of the
building explained in a label, the building energetic characteristics, and includes recommendations about the

potential energy-saving measures for a property.

N\
o
Energy [KWh/mZ2g]
076 -1 110
0.51-0.75 56-83

28-55
=

H N
) Guidehouse JD| suro_me

£
~

Energy costs

Baseline

= 25-50% less

=50—-75% less

< 25less

T

Indoor Comfort

Baseline

Improved comfortlevel

High comfortlevel

Very high comfort

CO,

Emissions [kgCO2/m?2a]

50

25-36

13-24

12

*results of an exemplary MFH in Cairo
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How EPC maybe used to accelerate the transition

German example: KFW programmes

( Mein
Sanierungs-
fahrplan

» Financial supportby the KfW provides incentives

for energy efficient building and renovation. The
programme supported more than 4 million
dwellings since its inception in 2006.

MaRnahmenpaket 1

« DammungWande zum
unbeheizten Keller

« Dammung Kellerdecke
Ihr Haus heute

= Austausch Heizkessel,
Einbau BWK Erdgas

« WW-Bereitung lber
BWK

= Heizungsoptimierung

= Energy efficientrefurbishment: Single energy

Energiekosten®
2.439€/a

efficiency measures (e.g., new windows, insulation,

Aquivalente
CO,-Emission
67 kg/(m*a)

heating system).

. _ iyt .
= Energy efficient construction: Loans and grants -
Primarenery giebedarf :
- . . 297 kWh/(m’a)
were provided for new constructions meeting the
requirements of KfW Efficiency House 70, 55, or
40. » Sources: achportal Energieeffizientes Bauen und Sanieren

MaBRnahmenpaket 2

« Dammung Dachflachen
+ Emneuerung

Dachflachenfenster

« Heizungsoptimierung

MaRBnahmenpaket 3

« Dammung

AuRenwande

» Austausch Fenster und

Haustdr

« Liftungsanlage mit

mind. 80% WRG

49.900 €

18.600 €

5.200€

* BMWi Federal Ministry for Economic Affairs and Energy, 2015

* The institutional structure in Jordan can adopt such a policy instrument.

 All key stakeholders are functioning already in Jordan.

\

H N
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« Solaranlage fir

« Solaranlage fiir WW-
Bereitung

MaRnahmenpaket 4

Heizungsunterstiitzung

4381A) 45alsl d5al]
Royal Scientific Society

Ihr Haus in Zukunft
Energiekosten®
961 €/a

Aquivalente
CO,-Emission
14kg/(m’a)

Endenergieverl brauch
9.198 kWh/a

Primarenergiebedarf
56 kWh/(m’a)
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Matchmaking between FIs and project developers
One of the BUILD_ME’s objective

@) Matchmaking /\
1 7%

N\

Fls and Banks sustainable ) Project developers of green
finance offerings for green —F L buildings
buildings BUILD_ME , ,
» |dentify a long list of green
= Survey to list the financial buildings project developers.
products available. = Identify the key characteristics of
= |dentify the target groups of the == : B NS the projects including size,
financial products. building types, and ownership
= |dentify the conditions of the o structure.
sustainable finance offerings. BUILD ME team will facilitate = Understand finance-related
and coordinate the decisions

= Summarize the finance conditions

. : collaboration between project
for pilot project developers.

_ developers and Fls to use the
~ EPC and the BEP Tool.

N\
) Guidehouse D] suito_me &3S d3alell 03]
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BUILD ME engagement with Banks and Fls.

= |[n Jordan, BUILD ME team has approached the banks centrally through the
communication with The Association of Banks in Jordan.

» Green Finance Strategy published by the Central Bank of Jordan in 2023 refers
directly to the green buildings as sector to implement the RBCF (results-based

climate finance).

= The Central Bank of Jordan will accept the EPC after
adopting it by the national responsible authority, namely
the JNBC.

N\
- N
‘ Guidehouse )| suro_me 38130 jalall djmadl
Royal Scientific Society

CENTRAL BANK OF JORDAN

2023-2028

Carbon Finance or RBCF Use Case for Greening the
Financial Sector: A Sectoral Soft Loan Program for Green
Buildings

This use case is focused on the example of soft loans for gy-efficient buildi ion (renovations to

upgrade the energy efficiency of buildings). A soft loan program for energy-efficient building renovation is a proven
approach to generating large-scale emission reductions and transforming a significant sector of the economy. An
example is the German KAW energy-efficient building refurbishment program, which has been in existence for |
almost 20 years. KfW, a state-owned German domestic development bank, provides below-market refinancing and
public subsidies to commercial banks for standardized green building loans to private households in Germany. This
on-lending system has reached millions of homes and achieved substantial contributions to Germany's greenhouse
gas mitigation goals. Achieved emission reductions are estimated using a modeling approach based on individual |8

project data collected from the borrowing households. '

33010 ulaliy) .gg;w 4P M—alipesba—39 >
jllluunyn“u.u' »J‘\w m:mu ul_ulnm Y

THE WORLD BANK
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BUILD ME engagement with Banks

EBRD

O

European Bank
] srisr a—

BUILD_ME scheme and the BEP Tool in the final phase to receive the officialapproval from the European Bank
for Reconstruction and Development EBRD to be used to qualify projects for green finance in Egypt and Jordan.
More details to be announced soon.

) Guidehouse D sureo _ME
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Questions and discussions

iy

BUILD ME project aims to enable the Financial institutions to use the BEP tool and the EPC rating system for

evaluating the building projects and hence facilitating finance for green and EE buildings.

What are the key actions may recommend? This may include additional regulatory or policy instrument,

raising awareness, and coordinating between FIs and Pilot projects.

62
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Introduction to tailored trainings

Eng.Riadh Bhar Project Manager of the “BUILD_ME” from Guidehouse

\
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Trainings
Concept of target orientated capacity building — 4 target groups

m Finance and Project Developers

Be aware of benefits

‘E EPC Expert

Apply the scheme

= EPC Auditor

Check and approve

Certifying Authority — EPC Owner

Oversee and manage

AGuidehouse _ D] BBBBB _ME &3S d3alell 03]
Royal Scientific Society



Target orientated capacity building

m Finance and Project Developers EPC Expert

Target audience: Target audience:

» Financial Institutions o _

- Architects, Municipalities, Project developer * Academic title in relevant field

Objective: Objective:

- Increase awareness of the importance and « Confirm the basic understanding of EE/RE measures
financial attractiveness of investing in EE and their impact on Buildings Energy Performance
measures

« Understand the overall process

» General understanding of the BEP tool and EPC

« Enable the utilization of the tool and all reporting
scheme

formats (EPC process)
« Understand the added value of certificate scheme

(490}

65
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Target orientated capacity building

EPC Auditor

Target audience:

« Academic title in relevant field (EPC expert + 3 years
hands on experience with low energy buildings)

Objective:

» understand the importance and role of EPC Auditor

* Understand the Audit process

« Enable utilization of the tool and reporting formats

» Assess whether the building meets the EPC

requirements A

[ ]
\

) Guidehouse D euro_me 43410 Jalall 250030

Royal Scientific Society

Certifying Authority — EPC Owner

Target audience:
« Certification authority representatives

Objective:

» Explain the overall EPC process
* Reporting and issuing of the EPC
« Supporting tools

* Issue and review tests & exams
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Trainings
Eligibility Criteria

Certifiers

) Guidehouse

EPC Expert Eligibility Criteria
Hold a higher education qualificationin a
constructionindustry related field.

+3 years of practical work experience in
the constructionindustry.

\

BUILD_ME 25S1aN d5aloll & 5sadl
Royal Scientific Society

Auditors

EPC Auditor Eligibility Criteria
« An EPC Expert or other equivalent certificates
(e.g., EDGE, LEED and BREEAM)or +1 year
of practical work experience with a qualified
ESCO

« Hold a higher education qualification in a
constructionindustry related field.

« +3years of practical work experience in the
constructionindustry.
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Trainings
Planned dates & duration

May.24 June.24 TBD TBD TBD TBD TBD

TG4: EPC Owner June 2024
Online — 20hr c
Technical based TG1: Fls / Banks

training Physical — 3hr
training
TG2: Experts
Physical — 8hr including
Exam TG3 Auditors

Physical — 8hr including
Exam

= Exam held two weeks after taking the training
i
>
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Additional next steps
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Status of BUILD ME 3 progress

&

1. Technical
Framework

©

2. Financial
Framework

&

3. Dissemination &
Capacity Building

B

4. Regulatory
Framework

AGuidehouse

\
A
1y

National building classification
systemis operational in target
countries and the BEP tool is
expanded.

Financial institutions can assess,
and finance low-energy buildings
based on the BEP tool and/or the
classification system

Knowledge of "local" interest
groups for low-energy buildings is
expanded in the target countries

The politicaland regulatory
framework for energy efficiency in
buildings has beenimproved

BUILD_ME

[.1 further developed BEP tool

I.2 National building classification
schemes

Il.1 The BEP tool is adapted by
financial institutions.

1.2 The exchange between project
developers and Fls is established.

[11.1 Online seminars, national and
regional workshops.

[ll.2 Training on the BEP tool and
classification scheme.

IV.1 Demand-oriented support of
national strategies

IV.2 The macro-level benefits of
EE buildings have been analyzed.

v
&
&
X

30 gl Enn
Royal Scientific Society

Almostdone

About 50 %

About 50 %

To be started
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Next steps in BUILD ME 3
1. Technical studies supporting regulative framework

ZEB definition

EUR/m?2
Nearly Zero-Energy Buildings (NZEB)

Roof insulation

Air filtration &
ventilation

e Efficient lighting

Energy efficient
heating

Solar panels

1
1
1

@

>

381N dalsll d503)
Royal Scientific Society

AGuidehouse ‘JD] BUILD_ME

Economic
optimum

Cost Optimality Study

“Cost optimal
range”

kWh/m?a

reference

Building Component
Database

w s
3 g
3 2
]
—
W
o
B
1, teror paint 1. intarior paint @? 1. rterior,
2. plaster fom 2 plaster fom @ 2 plaster 1
3. ceramic brick with verical vaids. 25om 3. ceramic brick with veriical voids 28m 3. ceramic brick wih verdcal voids 25om
4. adhesive for EPS 4. achesive for EPS @ 4. achesive for EPS
5. themmal insulation EPS 70 Som 5. themnal insulation EPS 70 120m Q| & themmalinsulation EFS 70 25m
rander 8. exterior render & exterior rendier
ot it Us045WImK ot it Us025Wim'K o i U014 Win'K
e O 20 €

7. ceiling on metal stucture.
8 gyosur 1.28em
9 intarios paint

U=1,3 Win'K U=1,00 WiniK U=08 WimK
150 €imi* 200 € 350 &I
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Next steps in BUILD ME 3
2. Financial Framework

Support Fls with the
Waiting for Integration of the

approvals from Fls EPC in their
processes

AGuidehouse J D] BBBBB —ME 381N dalell dimadll

Reach out to PDs
(with EPC and

financial offerings)

72



Next steps in BUILD ME 3
3. Dissemination and (Capacity building)




Next steps in BUILD ME 3
4. Political and regulatory framework

Support national strategies

(E9@8  ANALYSIS OF FINANCIAL INSTRUMENTS
®i4 TO UNLOCK ENERGY EFFICIENT
-, RETROFITS IN JORDAN'S BUILDINGS

_Tackling existing buildings in Jordan's
second National Energy Efficiency Action Plan

2aslall dalell Aamadll
‘_ Guidehouse Royal Scientific Society

www.buildings-mena.com

\
H N
‘ Guidehouse [D| suro_me

Support energy efficiency
building code

ANALYSIS AND RECOMMENDATIONS
FOR THE IMPROVEMENT OF
ENERGY EFFICIENCY BUILDING
CODES IN JORDAN

A3S1aM Ealall 3320300
“ Guidehouse Royal Scientific Society

www.buildings-mena.com

s1all Laloll dmadll
Royal Scientific Society

Demand driven consultancy
/e.g. Macro economic study

Stakeholder Report: Jordan

IKI Project: Accelerating 0-emission bullding sector ambitions in
the MENA region (BUILD_ME)

Prepared on behalf of the German Federal Ministry for the Envilonment, Nature

wironme
Conservation and Nudear Safety under the Infernational Climate Initistive

)
_JU

BUILD_ME §

in cooperation with RSS and NERC

O ) v W3 NTERNTINAL
WED cumaTE INTATIVE {1 |
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BUILD ME National WS - Amman,

Survey

&Slall daloll dmarll
Royal Scientific Society

https://forms.office.com/r/ffMsOGeNvf
AGuidehouse qﬁ] BBBBB _mE
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Closing Remarks
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@
Group picture
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Contact

-
Eng. Sawsan Bawaresh | D

Sawsan.Bawaresh@rss.jo
BUILD_ME

Muhieddin Tawalbeh
m.tawalbeh@nerc.gov.jo

Mo’Tasem Safi
Motasem.safi@rss.jo

Eslam Mahdy
Eslam.Mahdy@quidehouse.com
Riadh Bhar

Riadh.Bhar@quidehouse.com

www.buildings-mena.com

AGuidehouse JD] BUILD_ME
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